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PRELIMINARY
Understanding the dependence of the plume evolution with the main operating parameters also allows to:
(1) optimize thruster design for maximum performance, However, analysis of electric propulsion plasma plumes is difficult, due to the complexity and number of phenomena taking place in the plume formation and downstream expansion. Usually, a combination of ground testing, in-space measurements and modelling must be used to correctly describe the plume. However, in this study, the authors employed a cylindrical probe, a simple and versatile diagnostic tool, to study the plasma plumes generated by two different HETs. They then used semi-analytical, self-similar fluid models of the hypersonic far-field plasma plume to fit and assimilate the experimental data from the probe, in order to recover features such as the shape of ion streamtubes. 
FINDINGS
The results of the study show that these plasma properties decrease with the distance from the thruster exit plane and the thruster axis as the hypersonic plasma plume expands into the vacuum. A self-similar fluid model of the plasma plume that depends on the Mach number M 0 , the initial streamline divergence rate h′ 0 , the polytropic constant γ, and the initial profile width was then used to fit the experimental data.
The authors then used the model to obtain the flow direction and a downstream extrapolation of the different plasma properties outside the measurement region. Experimental data and numerical models demonstrate good agreement.
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STUDY USES
The study shows that a single cylindrical Langmuir probe can provide a simple characterisation of the plasma plume of Hall effect thrusters, which can be used as a tool for preliminary thruster optimisation. 
